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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent delays in 
electric signal and enable miniaturization by connecting 
mutually electrically laminated semiconductor chips, 
without using wires. 

SOLUTION: Semiconductor chips, in which salient 
electrodes 26 are formed on the single surfaces are 
stacked, and vertical holes 28 penetrating the salient 
electrodes 26 of the stacked semiconductor chips 24 are 
formed. After the vertical hole 28 is formed, an insulating 
film 30 is formed on the inner wall of the hole 28, and the -2> 
insulating film 30 in contact with the salient electrodes 
26 is removed. After the removal, a conducting member 
is formed in the vertical hole 28 in which the salient 
electrodes 26 are exposed, so that electrical continuity 
between the salient electrodes 26 of the laminated 
semiconductor chips 24 is obtained. By stacking the 
semiconductor chips 24 in this manner, electrical 
continuity of the salient electrodes 26 between the 
plurality of semiconductor chips 24 can be obtained 

surely, and signal paths are shortened due to the lamination of the semiconductor chips 24, and 
delays in signal can be prevented. 
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(54) mmm^m^mis^^m^'yy^m^m^hw^m^'y^mm^ 

(57) [9^1 

724 0?&Stt& 2 6 £ Will" 5 £ 5 »E5t 2 8 SrJB^i" 
5 0 * L-C r wait^ 2 8 (DMf&lkte, SttlK^2 8«)rt 
fil:iffi«MK3 0 Sr»riti-5 k t t>fc. 2 6 K« 

-j-«WWi3o©ii»*«rfT3. -t-b-ciMMiaooifc* 
iwK$sie**2 6 *ss5mi-?)8S^ 2 8 icwmgwt 

7-2 4 SrSfctfttf. '^2 4 Mw^iS® 

^2 6<ommi:mm\cm^^t^X'^i>t tt>t-. 
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p-& ■& "lag k T 3 §!l<73»ffi{cjfe^flg 5 

El -5 J: b \z bfc r 4: t "T £ y ^©S^* 

ft. ' 

[ifl*ll6] mS^^^^^y-T^W^M 

±biftmw&x<nftit\zmmm&Mi&Ltz'&. mz*-y 
*%wmtiii~z «t bmrnmrnzmv. mm^mu^ 
v *n&mmi-z x b Mftnmx\zmm$m*Bi& u 

<fc b \z Ufc r t 4tfft 1 1"5 ¥Mf&^ y :/©SHJfc£«;. 

7 KEHS??^^ ^mgi*s. 
mfcifitiffi fc'fcjfc i i: Sr»» k1r*W&&. 8 KE&O 

? 1 /N«j*B5^tt«fcJKfi8; U ^ e> WE kkh \zt& 
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Wffiffi!l»li*«fia Lfc r k y 7°<75 

v m&mmz&mkirzmKZMifcv, zcomxe> 

Sr#m k 1-5 y ^coMig^ft. 

10 *ig 1 1 tclEifero^ft:^ y ^"wKit^ft, 

fci-*«^ar«j*U, rwfiS^irWIE^^y^W 
20 ffifcK&Sr^AfeU ^fctlL/cMfeiii^iciHfllSiEi^Sr^il 

i|i*flE^y7*©l)lIIS«fiS:irii-r5)tiS^S:*U» MIS 

^^^yrwS^^^Si-^atrfESilJttortig^ 

SI 5 J; 5 Ufc r k k 
[if*ijii 6] "t ■t'li'^8Sm«i<o 

^^(rttj|E#*tS:IS Lii^# A-T 5 <fc b , ff)fB¥«<*^ 

«sm ?r m z> x b \z l fc r t srw» 1 1 z> 

Wo 

40 [IS*« 1 8 ] If 1 5 *fc!4BI*=3S 1 6 KfE$feCD 

* ffl v ^ n <t 4r i*» k -t % mmm mm* 

1 9 1 Sf 1 8 trE<Sro««tffl»«S:fflv^ 
[0 0 0 1 ] 

M5t^ft> #3|C{*:Sg«s YHiJIKfft). 
50 «fe* J:^**^ y -7<r>mWt%W£ hWz^MW^- y ^ 



3 

oMit*?*. ^mwma. w.+mm^-t 

5. 

[0 0 0 2] 

o x l o<7?/< y -7— fcaMSfl^SW?- y 7°£i2e b 
t v/uff y ^r-i> i 1 5 1 i I: ± 5 . 

*«Jifi5«^ti'J x S'ffc:i:* s iae)*fCV^. tU> -r^ 

t fc <£> i *s fo 5 . ^igfls^ y 7- * spffi ft K&-<fc ▼ A- 
[0 0 0 3] 

[«W* s *lifeLJ:5*:1-*«H] Hffo^^y^KMC 
P(4, Mttf#H¥6- 3 7 2 5 0 K!E«fc£ixT 

«6i-5»#. =fr¥Wf*^y^roJB*8lH£« J F-tt«:J&* 
~<Dfc£>s ¥V#^y7^5:roflM^gi^a s *l$t<!:&-5 

[0 0 0 4] Sibf-, q&k<T>*9v9 KMCP»r*3V>T 
4 5 K UT*J 9 , if fciWi: ttl 

[0 0 0 5] *3§^I4, jffl|EtE*8tfSwX.6$r«?^i-3 

So 

[0 0 0 6] 

IWWWRtt****- y 7*ft'j^«E¥Sns. :»fcf5cv 
[0 0 0 7] 4fclf*iS 2 fc#$»*JBS<DJ&**teW:, 
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4 

^ Wfc^Jfe^WJil A> &. y 7" 

[0 0 0 8] u-c»*iR3 ^«S»6*lWro^fiJc;*-ft 
14, ftfiiE^«:^y7*<hStHES!l4, ^S^U 3 ^ 1 ?' 

K 4 ft»4\ Pf#o*«ft->y => ^roSft«JSSrlSl 

io rrofcftl&»«JIB«oa«i!l— «5*5^Sr-*«l*^ 

*t 5 r. t -So **:W#j9*ia]— »wefc*ttf*M5K 

m^^^mn^i b^-t tfx*% So 

[ooo9] »#*a 4 fciE^ro***^ y 7(nmm.Jj : fe 
r^S„ W*«4(rlE«ro*i»#:^y7'«)*tt*lfek:J: 

*u4\ x^xmm tsunami*? y 

^m-i*^ v 7\-& v * iitn^cft a i- 5 sua- 

looio] 5 jrta^w^^^ y 7*©ae«**«fe 
14, tftfesia^wrtpP^i^ffis*^ ^ t fct-- s«ifBteft 

4 plcbTtr t SrWftt LTV*5. 5 luEflW)* 

^fls:^- y 7*«lfttt*iSfe»c 44xtf, «ffiT<05K«8-e*6*-> 

Ifit) tftf&ft? w ir*!-et5. 4)tJ6^->— hwtsSr^ 

*!> 5»Sgl5 *t 5: ttH m* * * * S - fc * J * * . 
40 [0011] fS**I 6 tdlStfero^tt:^ v 7<nm$35m 
14, mffi^^^n/c^^yT'^a^-a^. w<0« 

Sr^;«$*Si: t fctw, y^SPSr^f 5 4 5AfttaS 

tflffi^^*^ y 7*©lKFlB«1lMoa|tiiSrBIS 4 5 ^ bfc 
50 ro»a*S5KJ:*Ui, «fK:mE«rSiiO**oo>ydf- 



5 

mm mm* y*) ^no^tx-mm^m^^ 
[0012] m*&7\zmm<D*m-&?-y-7c>mm*&: 

14, 1 1 fcfcSttttttwTWteKf Jt«r 

flfJlE^frf 1 y ^OTjfflEWSWwMfclSrBS 4 ? tc Lfc 

«*ii**j!fefc intf , m-wsemtt* h * s #*tw^«!i4H 

a* 4 £ *t 5 . r. <t? fc ft ^Sffls^ y ?<n> m \z W 

[0013] §ifJfctg8 lEBK«4|iWfls^-y7 p «>««t*ttc 
14. )MrE«t*ttt» «rlEi|tSM*:^y7'|IIJ«>ie»Sr*-t-j6|» 

[0014] ts^ri g t-fE«c<73^»f 2/ ynmmxm 

(4, fiflfaife^tt&BWco^gDtrjffilffiSr^tt, :nirii 
ffii Lfcii^Si LT^-5„ W#*R9 KB**?** 
tt^ y -ynWm^m^ £*it£ , y nwro«ffi«r 

<7?«ffi^Sr®iDli-5 r fcfcte, ^^y 

[0 0 15] OfcE<^¥*#:3S(*0>«iS#»i 

fcttSrfrVN, iljE^&^y^KfcttSltfJE©^^ 

^fifeb^r b*mWib UTV>5o OfcEttw* 
**|c3S«wtl)fi**»c: 4 *U4\ i WSflNHB t WW 

[0016] ii*is 1 1 iztzm<D#mftmw<D§am*i£ 
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14. aS^M^tb/-c^j»^^y7 p coWEftUJ; 9 £|fttt 

* t /cm . y 7<oi$mm <t 9 strsemti 

10 tc7?jga=SrE12,wi:^T-^4o 

[0 0 1 7] »#J3li 2 trfS^co^i*:^ ■> 

Sru— i^ADX^J:9n5r k&&mk Ltv>2> 0 H!*« 
1 2trfS*co^«:5 L y^K^fe^4:H(4\ ffiiB^. 

[0018] 1 3 \zM&m<o¥mft<?- y 7°<75M)t^ 

20 &i4, mnwMtt&mm&fribttv * WE^tflffy^ 

»=«#-t-**TJB»-lW8EWiH^J|RSrfflt'>*:r t 
i:UTV^5o lt*ill 3lr|E«w^jg#:^2/7 ,, co^it^' 

»c «tt * * tli * ix 5 !4«kT» »= *B A&JK Sr ffl v »f 

[0019] m**Mi 4iz%zffi<o*mi*3 L -y7'<Dmmjj 

Sr4*mtbT^5. 4^fagcco^«fr^s/7°<7) 
[00 2 0] 1K#m l 5 fcE*<Oi|t*ff»«tt» ^ffiii 

fctas-t-iiWEjrifiJtwrtaeteiftakjKSrKJts -tit 

WEJta^k:**«fB»S:»l«b, WS^nfcsflE^ 
^ft:^ y 7*coMEm®Mro^ii SrEl 5 «t 5 Lfer i Sr 

50 »i, Jtia^tt»ia*tifc*fSffl5«-Sr^b-CW*$nfc* 



7 

[0 0 2 1] W*« 1 6 ^E««>i|iSIW«S«tt, H» s 

5ti£ $ J: <9 6 < 1££ £ ixfe^eSpBtt** %t£i>m*bfrb 
ft 0 , iWffi^MJfr^- y ^"«>iMHa«5tlwflftlEtl»«S:SUa. 

LtcZ. k&ft*k bTv**. IS*« 1 6 fc|E««>¥i»# 

fc N i£g;fc#(D/J^fc&^^1:5:i4:^T*#3o 
[0 0 2 2] »** 1 7 fc3E*0>*8KMSBli, SftlE^ 

fcflWSt**s foo "C . f^#roB9tr SJS^s* C 3 w £ Pj± 

[0 0 2 3] 1 8 fcE*«3SBttffla6«»*» 

1 5 1 6K1E«» i M««6«*«''>fcrt 

[00 24] 1 9 telB*^*^***!*. 1 

It**i 9KEffiw@T-«S§K«fc*U:£, 

Si! Bfilt 4: 'Mte 4: & 5wt^t#5. 
[0 0 2 5] 

r^Rit**^ #*#:^s> s^wastwS 

[0 0 2 6] 0 1 1±, *nM<nWm\z&%&m.Wk<r>Wtfc 
^ftSr^bfcXSIJiWBI^ibS. lH)l21f-*-t-i5(-, ¥ 

■>y 1 0<73£*tift3W£.fIr>y 3^t^Sr05J: 
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[0 0 2 7] ^rot^^gW^^y^l 0W*B5»-»e* 
[0 0 2 8] IRia. ( 1 ) 5 

fy^l oro*Il 2 ^^snfciaa^i: 
-ttriSpTSgftMl 4 4rffl«i-^o ^U:oSl4ff)«I 

ffil 6»!:|ft»J««5llSW«-i4416»»MBl 8 SrJfe*^IfiB 
fcb-C*3<. ft*5§2l 4 03WI4. ^WflE^y^l 0 k 

f-y? 1 0 4:13— rotrot LtfcX. 
[0 0 2 9] roiiCMMtfi^^ioi 

£ JS b IP . P) - co^% g £ W b fci* 95*3 i gM s ff^ 

<ox\ mm-*. bs i 4: ft < aufcfc^**^ f ^ 
(ommxte. mi 4^*Ei'fit#sttSffiMai 5 k 

LTS i a- h«rfflV>, 114© 

*B*«*6IW«flB 1 8T?»*uS<oS:BSil:i-5-r* J: ^ b 
-CV^?> 0 ft*J^JHt4«ffi^at-^"' > "f(*^ S i = — .hfo 
Sv^f±7s/j(|3— h7 v £»tT-ft< x ^iSHiSr*-^^ h<ox- 

[ 0 .0. 3 0 ] * bT^ffl&ttSEMsasjssnfcM u© 

9 , r. c7? WflB**S« 2 0*^ Jfe^«fflg 1 8 frfKft $ -tiro 
o, MIBWJK^cHS 2 0 Sr.^ftb 4»f 

m^mmmmi 8 5ri*t5±7tLtv^„ ft*3W/iB 
[0031] mmw&%s2. o<Dm\,^xmi 4ro*s^»e 

JWWJIBl 8Sra*bfc«tt. IBIBI (2) K^-T-fc 5t^¥ 
-y 7" 1 0 <7?*ffi 1 2 1 4 SmS^t>-t!r-5. ft 

^(51 2t, 11 4co^®OTPi*'lc:«^Pbfc^fi4:fto 
rv^-5o * Lt^f *f y ^ 1 0 4:1 1 4'4; SrH^b 
■e-Ttm, (3) (c^i-J; 5t-PJ^-^BSS^-t4:ttl±\ 
tflilic75jit9§y l 4c7>|gffi}c:»i, #Nilt4^ffi^ScB l 6^ 

! 6t4^^«^S'7 p 1 0CO*ffil 2WHClte^$tb5o 
^ bTlfe^mHB 1 2»C#^fbfc¥#^y^ 
l 0£, ft^xflfrSAb, MttWIBl 8*rft«Eit, 

zix&mmmk-rtirt, cvDf©iasr»4< 4rt># 

0c?3^ffil 2fr#^ld|6aW : Sr^i"-5- 

4:*s-C#5o 

[0 0 3 2] EI 2 14, *^*«>»tt^«6» 1 

^ 5/ ■7<Digffi.J>i£ZRi' s xmm bfc^ff^ y -?<r>mi& 
tmmx&Zo mm n) ^i-xo^MM^nm^ 

i2 2li > 1t^c7?iii3»{$:^y7 e 2 4^«S£?n/t^fii4: 
ftoT*5>9, ^2g^y7*2 4<75*ffilr^fiK$nfcHtS 
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[0 0 3 3] ffiJia (2) 14, «*$*l.fciNIWt:?-y7'2 

«A@J*t, IH El (2) iz^irja ?\zmm£fttz¥ 
2 4 2 6 SrKffl-*-* J: 5fc#:A:2 

8#iS:tte>*vtl^-5. -t Ltr©l/t2 8 KiSVT, ^ 

Htm z-extmm t-t-z * Miatutwrn^ft ;t-c 

htttt!MMM*rJR:*2 8 K*Jtt5Stt-gB# 3 2fc# 
#3 2l;«f$t5;^!t#5 ( 

[0 0 3 4] -t LTg¥5t 2 8 COrtSEKfctt -S^iSSa® 
2 eoIUilfciOSfiils 0 WrtiR'Ji-ti:, j»m§BW3 

mt£?--y7 2 4\z&irbtiit&&mm2 6r$<nmm&m 
[0035] ^<D&o\zmm<D*mvf?-v72 4*mm 

#ig^s'-7'2 4£OBg»r^^s«|VN- t^e,, if^fls 

[0 0 3 6] El 3 *J J:tfBI 4 »4, * 1 CD^Ng^ y 
lSB£93EIT*fe5. 

• [0 0 3 7] EI3 (1) »=^-rj:5t3, A-SMt^^Jfiff 
«2 6*«?B?J5!lSn*:*i»flE^-yr2 4«r«*ffl3ftU (EI 
*X'te3KD*mtt?yy) . tf^XIDEJ (2) I^tH" 
J: 3fc:g&B*«2 6 5 4 5*^ft:5 L y7 , 2 4 

t\^xmkn^^yV2 4^n.m^ 

■£1t'&\*. mm (3) K:fl*-f ±$fc*Jb«(OSfcjE*«2 
6flB*»&8frt2 8«rJfifoM-4. **sStt«5t 2 8 tic, U 
— tf-'ADIKTffofctJ, fcSi^tic^s/^tT'lclJ; OfT 5 
J: 5lr Lttii\ *fc*Hl(S«)JKJB-CH: % *T&«03? 
iB«ffi2 6S:JKffit U *T»0?3fefi«tt 2 6 

< , fSE5t 2 8 ZnmXk bt, ftTliw^taffl;^ 2 6 K 
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t>±v\, £fefc:#H;ttw«ffl-m*±«<a3£jB*fli2 6 
ftW»?>«f^ 2 8 ■ktef&X.ltiiK *TSfflW»e>«E5t 28^ 
«fc 

[0 0 3 8] :<o± ?fw^m^2 6 Sriii§i-5«S^2 
8tr»*Lfc*tt. El 4 (1) tw^i-j;9lrfiflfe^2 

I4I6»*3 OSrS i O a «i: U ^f£S i 0 2 ^<73»^- 
Sr. 5 000~2 0 000*y^hD-A§ftt 
5. fc*iS i 0 2 I8©MH: > litfCVDftlrict 
10 ttSLfcBPSG (Boron-Phospho-Si 
1 icate Glass) K J; o Tff^ Lfc. "9 . h*7 

<<\, 

[0 0 3 9] ^bTi$yt2 8 Wrt|g^T»rJ6^^3 0 
«j*Lfc«M\ IDEI (2) IOtWJ: o\z.*mW=3-y72. 

4 commit 3 2 tzmzmmm 3 0 r nmm 
3 0 &s*t&B# 3 2 aritfcai-fctt, »*«^ 2 8 & 

^Lfc4|t5»*^j/7 f 2 4 SrjgJiH^ffwg*, BMtflt 
i^tfML^ SS7t2 SWrtSeSrSMtUTS i o 2 ic 
20 i-S. ^-<7?f£, 2 6t^fig$n-CV>5^JR^t: 

[0 04 0] 15 LTa&WSB^ 3 2 305: 

«*ufc«i4»'raEa (3) \z7F-r£.o\zmK2 8<6f*iWiz 

iaOTiliS:70~200ty^FD-i, > 

{CT i NSISrSJtStt^^y^ y ^^l-J; 9 3 0 0-1 0 

(WF 6 ) fc^fiJ^.tl-S^X-^c VDSr 
30 tTV^, mX2 8 SrS5iH^JR-Cfo5^ >^f>l:J;o 

(7?^flgt'*5UNTIi«$^:2 SSrjg^gR^S 4T'^E*$-ti:S 
y^^iftrj; 0*&»JBtS:»flftLfc«t5t2 S^Siffilr 

mmmtktzz&mm&tetit-rz. *ut> s/*tr«to 
i^ff^cvDSiaot^L, *<6mzmm 

-y^-iz&vxmtek'o&Rm&Ml&.-r'z&o^Cx 
40 tiV^ 

[0 0 4 1 ] HStt, *H*fiOJ»»»r{RiJS2«)2|fci»ft: 

[0 0 4 2] IQBI ( 1 ) t'^i" J: ? \z&nife<nMm\z& 
% V /»«K*ffiSrf^T8IJi U/c^jg^g 

3 6 14, «f©^f^7"3 8*»a«*n*:»(J8i:* 

*WJ- V 7 3 8 M<7)»ittSrff 5 i 5tLTV^. 
50 [0 0 4 3] IUEJ (2) 14. Wffl * nfc^Wff^ V f 3 
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8 lz*3ttS2Sfifttai4 0<7>®ftM^iffi^flS&*^Sffl^ 
ffitt*EI«:S*i-. WH (2) K»i"J:5^Kii^3 9W 

^flc^5/^3 8<ra^iE®ffi4 0^bJ*ftbfc7« 

[0 0 4 4] roJ: 5C»ro**#ft/^3 8£rffiif 
Sit, ^iSffl1S4 0»^Wii5t3 SSrKJtSirtfct-, - 10 
o»iiyt3 9Srffli^"CSgfi«tfi4 0 M 13 £ ± 5 

[0 0 4 5] H6*3j:tfBI7H:, *2 0**#fy^ 

[0 0 4 6] 1216 (l) *r^jK««4 
0*«»J**nfc*« (*BBKll3V^Ttt3«) 
y^3 8&imm£ltZo *V^-eiBH (2) ^i"<t9^ 

if *DX^&te«JQXfc £ V y V 
««4 0SrHiSSii:£<t g:ii?t 3 9 SrKltSo * 

*3jtii^t3 9^sjtbtus^jeiE*64 o^btt, ^mia 

5twSil^3 9 SrJB?/*Lfc«tt, WEI (3) 5 
»c:miBA*EI»4 8«rfflv^-C*iB««4 OtemBESrHiJD 

7X«?s^a ioo»i4. o awn-r s t a 

!^Slffi4 ocoiSffiU:* B#Hl<agiSi 
itt^y*WW s **lU (MIT) *s/*gB4 2 

[0 0 4 7] ttt^ *=*8B4 2 £^iS@@4 0 coffiffi 
K»^Ufc«tt, 0 7 (l) l^*i-J:5»-ttlEy 
4 2Sr«5 J:5Jw»6»«4 4S:»j«i-5 0 
»m-ett«WK4 4«rS i0 2 *iU ^l^s i0 2 I^) 

J?^£r, 5 0 0 0 — 2 0 0 0 O^Tl/?* N ^ — ^fefet 

i-^o *«s iOa«o»«tt, «itfcvDftl:io 40 

Ti«^ L/c BPSG (Boron-Phospho-S 
ilicate Glass) H«to T Lfc 5 . K 

[0 0 4 8] r 5 LT^ 5/*SB4 2Sr#fi»ffll4 4-Cfio 
/U£f3\ BSu— Jf*DXWt?Hii5t 3 9 tcoi^T^fctf 
$rtT9o tt*5^<!0«P^^tfc»tttJtii^3 9 0»jft«Pi 9 
t/hgi U rtfgffit-tt, WBU^nfc^ y*§B4 2<73— 
tti, s/*»4 2lBoBtMSr»ftftlftWK4 4 

4:*s«Hl-t"S»l»»w*S. r^fSS: 15)12 (2) 50 
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[0 0 4 9] ^LTrtlBI^ y*»4 2^-gfi<!r, r 
tib* y*»4 2W<ol«HIS:«*5*ft»]«4 4 <t Srlitb 

*SIU 2[^±<7)l8ia^[l j 5 Jt 5t-"t"5o ft^d^ffiSB 

<D— «fclfc»l«4 4 t*s»tbbfcrtSBa^3!?j«bfc«JJIi 
tiotv^S, y*l:J:o-C»tttW4 6 

[0 0 5 0] 08lt *3Mft^«8*-«SJB3<o*W# 

mwmx-hZo mm d) k^-rj; »3<o*»» 
^ s/ ^^fetffl^tai s o 

ift7^M 5 4 £-e«/££*V*CV^o 

[0051] *w#^y^5 2ti, =3 vsra 

Stt i: ft ^ B H 0 > y = > ^ & £ in tz. mm tteo 

[0 0 5 2] iJSU'***fs>^520|IBi:8[ 
*tt5*6»tt7-</UA5 4 11 ^(^jT-ffi*fciiWffi^l2j 

5 8te»A^r«Bft«t 5I-Stt«^5 8Ortfti0/h8C 
Ufc^tw, 0<^*|8SB* s »E?t5 8<Di£ffi (^) t 

[0 0 5 3] LTIrJEI (2) KSi-iSK^Wflef-y 
^5 2 £*MM*7-< 4 irSr^S^WJi ^iir, rix 

»«51-5<7>TN |ftlitt7-f/UA5 4*rj**iitf4 £ W*^ 
2ia±^«aS:EI5r t^ttS*5o ft*3*^lS^ 
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B5lw*ft4»*&S (S iOafflt) fc*LfclMS*3/!l =>^Sr 
iv^i5l:UtJ:v>„ r co 4 5 w A 5 

Ojfi«*ssSE^t L-Ct 5 0lWC3l**«*CSO 

[0054] 0 9 1*. *m&<DBm\z.&z>m 1 <d^^ 10 
ffli/">rs{jt$nfc^«:^s/7 0 6 214, -twpjffiKs^ 

#^s/ 7-6 2F B 1<7>^S^IE1?) 4 5 fcL-tv-S. 
*^fy^6 2K*3V^Cf4, fn&mmZWM-fZyZ. 

ffiilfrtt, i&&Jg6 8 tf^gW7 0 i:*SrtSS^bWf3 20 
MJtltV^. rcofc*J»Sg|5«"7 0»CttEEAS^*D$ 
ttTt, SttW«»*f7 0»4|ftjS«6 8S:^U-Ci»tSW*: 
^ y/6 2«5»t»»i:ftLrv^«)T ) - igS£|3fcf70 
£ ^62 ©SWtt^ £ (O M tS#8*« ^ 

SrSfrlt-f-S 3. 3=;fc>g®$M>t7 0 (4, 

^7*6 2ro^ffitr^$n^jS«fii6 4ir«gg$ 

£nfc3!&«l6 4 IHJ-?i*a$:EI5 - i: WtfcftoT 

[0 0 5 5] Bl 014, JBiro^i»flcf L y7 , «>»ie*jfe 30 

(§]-e £>•£>„ (1) Jc^i-i *H$f y/6 2 

6 6 £rJ£/# L, SfgSil^: 6 6 I- *g^*T ^ 5i5 
*3-ti:fc»W:, ¥^#^5x7*6 2 <a$JESirftlftJ| 7 2 
(S iO a lg) i5 000~2 0 000*y^ l~c- 
ASftMti. 'ifcS i O 2 «coff^li s CVDftC 
iotfiLtBPSG (Boron — Phospho 
-Si 1 icate Glass) |:ioTMLfc 

■rmi«tv> 0 *Lt¥*»f 7^6 2<7)s»ffitrjfe^ 40 
6 8*jgfifebytaii % mm (2) k^-t 4 5 

•>7° 6 2tf»fn5K:JLojriI:A:6 6£0±gB»r|^ie«gS6 4 
«r»J*i-*. *LT3fee*«6 4«rJ8j*Lfc»W\ u- 
■y* AO X^»flHW0I fe 5 V W4^ y ^ v ^ IE 4 t) £ jftJK 6 
8:fc5 4U'gSj£fHS6 4KADX&J&U Sii?t 6 6 (O^* 
SBfcjrifiSU»Sr}Kfi8i-5. r.rott«*WIH (3) fcij* 
i"o -tL-CHB (4) fc5%-*-J;5^ie««6 4*s^ 

*nytsstflB(w*» h * v 4 t> fsi»<o&m9,m 6 4 
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ixfc^fi««6 4<oS»iaS:iaSJ:5»c-f-s. :<oi5l: 
7*6 2 (Z>* 6 4 SrJgjsft Lfc £ 

So 

[0 0 5 6] EI 1 l 14, *HJS<0^fS»r^5^2<7?H t W 

f&gtt 7 3 tr^-rj: o \zm 2 (73^?»#:^ y y commune 

*m\>^XW&£iitz*mW- : ?-vs'7 6 14, ^r<^i5)ffi^2 
^KWi§&#1-3&e®®7 4 A, 7 4 B/6SJg/££ftT*i 
9 , gmmtfe 7 4 A Srte^tfc^ 7 

7*7 6B8tf>2giI£-l2l3£ 5»r Ltv^, t-fcte*,^^ 

^y7*7 6 IdJo^Tte, ^jg®*£7 4 A(DT*I;^!^ 
7 4 A SriSffi ti-a«?t7 8*^riE* 

^T*J "9 , n C0g«7t 7 8 Ortffidfctt. 8 o i Jim 

I4f&»jgi8 0Sr^-UT^*^-y7°7 60Xtt«^^ 
LT^SWT-, 9|«nit8 2 t*l»fy/7 6 <03£» 
95^ i <D ffl I d M^S # * D -5 <75 Sr l»ih-T 5 r t # T- # -5 „ 
*fcW«»*T8 2I4, *i#fy/7 6»«3Kffi^»rit 
$tufc^®S;M7 4 A, 7 4B\'mm.£frtz]&mkt£-2 

[0 0 5 7] »t*J*^fls:^s/7*7 6 ^r*3^^T^4, 
S^7 4 A(4i?>'^^.y i >7 4 CCO±d5('T/U5 7 4D 

[0058] ami. 12 nssmwf- v f^wm^m 

E)-Cfc-5o PJISi (1) ^^r-r.t5^, 6 
<7)^«ffitcffi^il 8 4 Srff^ Lfcmid, -tW>T-iR9*E»3 
^fiSg7 4Ae^t5„ ^ r t:-^S3«fii 7 4AI±, 
^>^7y74Ci:7/^;7 4Dc0 2^flliit(w/ c CoT 

i^Sris. ;hliffA7y^y^fy (WFJ 
4C*Wtfc1rZ>„ -eu^y^ry7 4croff^i 

14, Ty^^CVD^ISStiaot^y^fy? 

[0059] zoL,x*mw?-'y7°7 6commzm&m 

«7 4A$rJBMSL*:ai4, PlEI (2) t^^-T«t 5 t-StflE 
Sfefi«ffi7 4 A*s«J*$Jx4Wffiflei*»?>«5t7 8 ^U- 
■^*OXIw-CJKj«f i:5f#$*fy77 6<Offi 
-Cfo-5 =>I4S4.*:^ l 4 1 OtffcSwl;^ 

^jgm^7 4 ASr^-TS^ y^fy7 4 C»4, 
4 0 0°C£&oTU^ 0 C ro^*^^ 
S/7*7 6(0S»f)l'- ^'ADX^fToTVK 
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^fy7 4C^iDi(l ^y^fy74Cg^ 
Bk^iSv^w t — iFADlttBJ8"C*> 5 , Anx3iig 

[0 0 6 0] ttt*»#fy^7 6tKJt7 8t»* 
Lfc«tt, KB (3) K^-TJ; 5K«^7 8*>rt«fcfc 

WHS oft»rit-ra. ft»io*iW8ocov^tt, 

#MfcO»J*-CttS i OdBfci-SiritfcJSttS i O z 
fl^(^if:^5r, 5 00 0-20 000ty^hP-^i 
Jgt-rSo ^US iOal^fiWl tfiJxJiCVDft 
|IJ;oT«SUBPSG (Boron-Phosph 
o-SilicateGlass) CJ:otMtt 

[0 0 6 1 ] r^±5^«5t7 8<^rtS^*6»ffll8 OS: 
»rftbfc«»4. RB (4) ^^"T £ 5 K^ft^ ^ ^ 7 

«rf?V\ »W7 4At©»it4t»t»tt'8 2*: 
[0 0 6 2] 013li, *m6^ffilw«5»3(D^i» 

1®9 0A, 9 0 Btwae^tl^-ftfe^*^*^^^ 8 6 

[0 0 6 3] ^fr^s/^8 6^*BB»c:tt, 0^b/«ev^ 

[0 0 6 4] -*T, ^^^^^8 6G>WBB«, 

t,^ii9 0 A«$n^s«nt 35fi«« 

9 0 AOT*iMi:*5*l«^9 4 i«»J«SiXT*5 9 . 

rc0^1^9 4C0F^|i9 4 A*5.fclW£B9 4 B 

«k tb"C*»#fy^8 6<aHffiKte, M1£±MM*^ 

9 2<d±*»ci4. &«ueift9 6^mjjx 

TfcO, d 9 6 tt. 7^8 6 CO^ffi 
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9 4co^|g9 4 A*5±I/i£cE9 4 B SrS 

[0 0 6 5] -H/tt»#fy^8 6W#S«tlt 
jg®fS9 0 B7^/*£*uT;fc3 9, aiShSTIW^ 
6 fc*3tt*£fi««9 0 AiO^S^Jb-frS 

[0 0 6 6] :ff)i9i:^*f^^8 6 <£>3t^cBK5S 

fi««9 0A* 9 0B«U ^^^8 6^ 

10 JiS-frjUtf. /J«^SS^fe*i»8I8 8^« 
»*3S«8 8SrK»-e»f^*-ti:-Ct. «*©jW6***4 
[0067] Sl4lt ^3 cO^Sf^ y ^UJS** 

Ht?*s. raa (i) esnitWWfy^sew 

^flc^y^8 6<7>WB5tt'J.fc9 ifADX^««*OXfc 
20 5V^. 7 fy^i:J;^li?:9 4$:Mt§o * 
*5u— ifjnx-e«^:9 4 0jgjft«rfr5HHwli:v ^Eti 
9 0AKKiBjKA«Sr«v\ .*l#fy^8 6^»ttt? 

[0 0 6 8 ] -t Lt 9 4 Sr»J« 1.^^(4, WffiflJfc 

5^i-5 0 r.o*fti^ji 9 2<o : &mk<o : f&m*mm (2) 

30 4<7?jSBi9 4 Btcu— ifADXSrJS-To lf*DX 
<?)Pgli:gB9 4B(7)-ai: t> l^lSSSffi9 4Bi: 
»l*4BB«o— »tegSS«« 9 0 A^»Hii"* 1 1 i> 

\z. % *:<Di&<Dmw m*)<Dmn) i:Mii9 2^So 

[0 0 6 9] j&ffi 9 4 B £r?f 9 — 8B<£>J&lSUi 9 2 

^7t9 4i^jBWfi9 0 ASrRtbS-^fc^tt, 

9 6WSt454MI^«ll tt»»9 2aSKttfe*i 
fc^*-*^^ 6£JE;>j2~5mTo r r x 1 5 

40 0 — 3 0 O^OT/l^^H^lwEaU Al-C 
u x Al-Si-Cu, A 1 — S i ; N i % C r . Au 
& V hi Is DC9-12kW(DAAl^t 

5&JRffi*l9 6 5fc»O^JR)»S:4 0 0 0-2 

o 0 o o*:x^* hn— Ae*8Wi-ixtf J:»r\ ^^^^ 
4xafcftrA*B«9 6«r»«Ufc*ttfelBH (4) 

[0 0 7 0] -?:LTSl*b/«ev>^g3El (4) (OWXMk 
L-CA«B»9 6^»rit«te, a*AIE«9 6±C* 
50 ,gti9 0 B^±lGIS^^^ N -fiXX)^^feT^^;-f 
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lOi b^MVt^yfS, 6 O^ffiffliltC^jgm^ 9 0 B 
188 Sr«¥^+ 5r irdSpItl^/ii. 

[ 0 0 7 1 J 1 ~m 3 5/ 7°(7>^it^ffi 

[0 0 7 2 ] 4fc±3*bfc«f«Effl««SrfflV»fc«-T-«» 

[0 0 7 3 ] Ell 5*5J:0?EI1 6(4, Il©f?«:fy 

•Sigm^^bfcX^tftB^HT'foSo Hi 5 (1) ir^-r 

1 0 0£r— *fffl«i"5„ tLT- MW^flJ^^T'l 0 
0Srffl*Lfc«ttv WJH (2) fcSWJ: 5K2?®mtI9 

[0 0 7 4] coJ:5l^iBli9 8 Sriii@-f--5^^: 1 

0 2^^^ IHIIH (3) K7jM-«fc 5 f-Siljt 1 

[0 0 7 5] ■£ LT-^ftti, KiI7t 1 0 2 WF*9liir$fe 

&jg 104 &mi£-tz. t£te*mM<DMffiixm&um 1 

045rS i OJSIt U S^Si Oim<omZ>-&, 5 0 0 
0~2 0000ty^hD-AiSit5' o #*SS i 
O a ^tO^»i s MtLUC VDSlriotitSiLfcB P 
SG (Boron — Phospho — Si 1 icate 

Glass) tiot^Lfct), K^I&gtffcSfc. 

yt 1 0 2 <Z>rtffi£Tfc|6»fli 1 0 4 frflgjft Lfc&fi, ID 
16 (1) tr^-T «t ? fi^ft^ y7"l 0 0 comttMtt 

1 o 6 timzt&mm 1 o 4 rcjati 1 0 4 & 

106 fcitiw^i-»c:i4 s mz-ummx 102* 

#»5S,<p-C;t)Qi&U KilTtl 0 2<£>ftlg£gHfcl,TS i 

m&MfcfiH (^Ftbffi) SrTyu* H^tc±oTKf*i-ntf«t 

[0 0 7 6 ] r 5 LTSmi5^ 1 0 6 £tf£lfilftjK 1 0 
4ftSLfcttli. [5)11 (2) 5fclK5t2 8cdi*j 

ill 1 0Sr^j*i-5. **sy y*^±oT^JIl«l 10 
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telt^cvDffiiriotML, ^<r>m~mmffi* 
xi>£i>\ 

[0077] :j i,x—n<Dipmi^f- v -f 1 0 0 CO?£# 

l o 0|B)±&iffiJi$-ti\ mm (3) lc:^i-J: 
gf 108 *mf&-ti\\i£\,\ 

[0078] z<ox b\^m\z.mmmM9 8^^;$n 

10 fcK*t{fliJ£&*£-t*:-5,fc pKLfb, ^agfr^ 7° 1 0 

&X%Z> a 
[0 0 7 9] 

W-kt&9! Lfci ? test *il 1 
[0 0 8 0] *fc»*«4fc«*i|i!»flc5 l y7'W»tt*- 

[0 0 8 1] ^rL , Tif*:iS6lc#5^fls:^ 2 y7*K>«^ 
J: 5WEJiai5tWrtS!»cie»)BIS:^fi6Lfc«s'l!tr«Ey >> 

mzmni'mzzttfx'zzttbiz, y -?<r> 
mm*p5±i-zztfi>x~z% a 

[0 0 8 2] £ b {r If *II 7 Ji« S •> y«5»jBt 

50 aiiSnfclWE^i»f*:f i y7 F «jlllJE««M<75»iaS:BI« 
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[00 8 3] * fc»*« i o 5 ^fl^ y ^<oS3it 

[0 0 8 4] *tt»#5l 

WEfcWSMIBJ: <fc 5 t^Vft^y^ 

SrSJf S*S^tfC«* S*tfc#*f** y riWroWii* 20 

[0 0 8 5] $ h I4t«« *i»f"/y©S! 

l«fc*#j*U ico^tSfJlE^^^-y^WffiWi 

r £ A» 5, . m&AWl&ZftZ *W&^ y ^<oR*MB!»-* 

fc^NSi*:^ y naroiHiiSrBia w <k * s "C-# So 
[0 0 8 6] 1 5 £e*0¥WtiKVtt, * 

ffi»z«ffijis^snfcfflt!cro*gffls^y7'^sieufc* 

[0 0 8 7] ^ bTlfJftiS 1 6 ^|E«t<0^»«f»«t4, 

SKiKJtas $ i 9 ft < t£5£ $ *tfc3MWMta» e> * s 



[0088] *yt»*« i 8 \ztzM<v&mmmmi. it 
[0 0 8 9] t vxmxm i 9 izuffinm+m&i-z* » 

So 

[ElffirofB5^<SlftB^] 

[mil *ms<D^iitc^5$fe»ffli<73^fiS:*te*^bfc 
[02] *mM<DMm\zm5>&y ro^ftfy^s* 

5. 

[1213] 

[bis] *mifc<vmm\z&z&2<D*wte?--y7'<nm$ti 

[El 6] »2»i|£*(*:^y^«?»«I*«feSr«V'»-C^** 
^ y T'Sr^JgS-r -SilSSr^ LfcXg^ElT'fo 5 C 

[@7] «2«5^i»i*:^y7 p «?««6*SSrfflv^T^af* 
^ i /7'Sr«ig8i-5iaiSSr^bfcXSSLI^ElT-fo5o 

[HI 8] *mM<DBffilzmz>$Z3<o*m& ! ?-'y-7<n&1fc 

5. ; ' ' 

[13 9] *HJ6ro^fii^«5^l o^iWEfy^Mfi 

[1211 o] SiroM*f?'^«®*$^^^^ 
[El 1] *3Wfc©»Wc«*«f2 0i|t»fl:^y^ro« 

l k i 2 ]' ^ 2 ro^jgft:^ y 7*W®[5t*fe ^rffl v N "C 

[i2ii 3] *mi&(otei&K&zm3<D*mft7v7'o>wi 
m%m*m\<^xmm£titz*m&3- vftwm s*^* 

[Hi 4] ^3<0^fls:^y7"<7?Si5t^ffiS:fflv>-C^ 

y T'SrSiiti'SiiSSr^ LfcXSfftMI21t?fc So 
[Hli 5] %\<6*%^v7<n>^m?5 : fc-&m^x\&<n> 

T-*?-5o 

[111 6] liro^fy/roSl^^v^tl© 
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